The introduction of new imaging techniques has markedly improved the diagnosis of hepatobiliary disorders. Due to their anatomic situation, a substantial percentage of malignancies located near the hilus is not suitable for surgical management. We discuss an effective palliative intervention to relieve jaundice. In many instances drainage is a superior choice when biliodigestive anastomoses are not technically feasible and palliative resection carries a high complication rate.
INTRODUCTION
Although primary carcinoma of the extrahepatic bile ducts are among the rarer forms of malignant tumors encountered in the gastrointestinal tract, incurable jaundice due to various causes (e.g. pancreatic, gall bladder, gastric carcinoma) is a common problem in abdominal surgery. Its prognosis is unfavorable 1'2 despite the improved diagnostic potential of ERCP, CT, sonography and angiography2'3, as well as aggressive surgical procedures such as simultaneous removal of adjacent structures with vascular replacement and liver transplantation4. Especially with tumors of the hepatic porta and with Klatskin tumors5, resection is difficult because of surgical-technical problems. Since the incidence of radical resection of tumors of the extrahepatic bile duct is approximately 30% 6, the remaining patients mainly require palliative drainage to remove the cardinal symptom, i.e. mechanical obstruction of the bile flow and its subsequent symptoms (jaundice, cholangitis, liver abscess, hepatic failure).
Palliative drainage in these situations comprises surgical and non-surgical modalities as illustrated in Table 1 . These procedures are frequently associated with a number of complications that are either related to the procedure itself (hemorrhage, pneumo-and hematothorax, perforation) or to occlusion and dislocation of 
METHOD
Following laparotomy, the indication for port-a-cath drainage was established. We first performed free dissection and longitudinal incision of the bile duct peripheral to the stenosis. Via choledochotomy the tumor-induced stenosis was gradually dilated with a Charriere 17 probe. Under digital control the tip of the probe was preferably guided through the right hepatic duct, which is more easily accessible, to Terblanche (21) Explorative laparotomy Port-a-cath-drainage 10 7 4 2 4 reach the hepatic surface, which was perforated in the direction of the anterior axillary line. The presence of diffuse liver metastases was a contraindication. Dispersed metastases localized by ultrasound or CT were identified intraoperatively. Perforation of these areas with the probe should be avoided. Intraoperative use of the ultrasonographic scanner appeared particularly beneficial. The perforated portion of a modified port-a-cath catheter was slipped over the tip of the probe and was inserted by withdrawing the probe (Figure 1 ). This catheter is identical with a currently available catheter designed for permanent peritoneal access (Porta-cathR, Pharmacia, Deltec Inc, St Paul, Minn, USA) with the exception of 120 holes in the distal portion instead of 80 holes in the peritoneal catheter (Custom Model 9004). The overall dimensions of the radiopaque polyurethane catheter were as follows" inside diameter 2.6 mm, outside diameter: 4.9 mm, length 48 cm, holes 1 mm in diameter.
The catheter was pulled through until the cuff was tightly applied to Glisson's capsule (Figure 2 ). If the position was correct, the stenosed bile was drained. In any event radiologic verification was obtained after contrast medium had been injected into the catheter. After sufficient drainage of the intrahepatic bile ducts was confirmed, the cuff was sutured to the hepatic surface and the point of passage was additionally sealed with fibrin sealant. The proximal end of the catheter was shortened so as to be located in a prepapillary position. Incision fo the papilla was unnecessary and should be avoided. The choledochotomy was then closed with running sutures(4/0), followed by dissection of a subcutaneous pouch above the right costal margin.The unperforated portion of the catheter, which was located peripheral to the cuff and emerged from the liver, was subcutaneously displaced after intercostal incision and adequate shortening. It was then connected with the port previously inserted into the pouch. The system was subsequently fixed with four sutures (Figure 3 ). Attention should be paid to the fact that, as with all port systems, placement should not occur beneath the incision so that punctures need not be performed in the vicinity of the scar. After closure of the skin incision and the laparotomy the first transcutaneous irrigation of the system with 20 ml heparin sodium chloride solution (1:100) took place. This was carried out in weekly intervals, after one month at 2-weekly intervals and from three months onwards at 4-weekly intervals.
CASE REPORTS
Case I JC, male, 76 years Laparotomy for recurrence of carcinoma of the gall bladder, which was treated by simple cholecystectomy six months before (pathologic stage T1NO), revealed an egg-sized tumor invading the proximal common bile duct as well as the portal vessels. Installation of a port-a-cath drainage system was followed by normalization of hyperbilirubinemia. The patient died three weeks later of lung embolism.
Case 2 MM, female, 76 years
In this patient a port-a-cath drainage system was implanted due to an apricot-sized carcinoma at the bifurcation of the hepatic duct, which infiltrated the pancreas and retroperitoneum as well as the lymph nodes at the hepatic porta. The patient was discharged with normal bilirubin levels. Jaundice reoccurred 4 months later. Cholangiography via the port system revealed patency, while ultrasound showed multiple liver metastases which led to the patient's death two months later.
Case 3 BF, female, 77 years A carcinoma of the gall bladder infiltrating the liver as well as the common bile duct with diffuse peritoneal spread was diagnosed during laparotomy. In addition there were multiple metastases in both lungs.
After implantation of a port-a-cath system hyperbilirubinemia returned to normal levels. Six months later jaundice reoccurred, which led to the patient's death one month later. The autopsy revealed multiple metastases in the liver, which also occluded the catheter.
Case 4 WT, female, 80 years
The patient was admitted with jaundice and rapid deterioration of her general condition. Laparotomy revealed carcinoma of the gall bladder with metastases invading the lymph nodes and liver. In addition, there was evidence of necrotizing pancreatitis with areas of extrapancreatic necrosis. Following cholecystectomy a port-a-cath system was installed as described above. Although bilirubin levels started to fall, the patient died of pancreatitis associated with respiratory insufficiency on the 7th postoperative day. Use of a port-a-cath system for biliary drainage of malignant non-resectable stenosis of the extrahepatic bile duct system permits irrigation of the system as well as easy radiologic monitoring. The risk of dislocation is minimized by port fixation in a subcutaneous pouch.
DISCUSSION
Since the transpapillary approach is avoided papillary physiology is preserved. Additional advantages of the closed system are reduction of the emotional strain and prevention of fluid and electrolyte loss.
